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Description 

[0001] The present invention is related to a method of 
fabricating a fire detector, and more particuiariy to a 
method of fabricating various types of fire detectors by ^ 
selecting a combination of common units, and to fire de- 
tectors thus fabricated. 

BACKGROUND ART 

[0002] There have been proposed a wide variety of 
fire detectors designed for specific purposes or situa- 
tions. In temns of a fire sensing elements^ the fire detec- 
tors can be ciasslfied generally into three types of using 
a smoke sensor, a themial sensor, and a combination 
thereof. Also, the fire detectors can have different 
schemes of determining an outbrealc of fire or fire-pres^ 
ence, for example, by analyzing a sensed parameter of 
the smoice density and/or temperature in accordance 
with a sophisticated program, or simply by comparing 
the parameter with a reference value. Further, the fire- 
presence signal may be simply a short-circuit signal on 
a transmission line to a receiver or may carry address 
assigned to each detector for precisely locating the 
presence of fire at the receiver. Therefore, depending 
on specific particular needs in consideration of a scale 
of fire detection system, an environment, cost and other 
factors, the detector is selected from a large number of 
combinations of the sensing elements, the fire-presence 
determination schemes, and the transmission of the fire- 
presence signal. The detectors of different specifica- 
tions have t>een fabricated individually as different mod- 
els in conformity with various needs, i-iowever, the dif- 
ferent models are normally designed to have exclusive 
parte some of which are not shared with other models. 
This becomes critical when most of the parts of the de^ 
tector are integrated into a single chip. Therefore, a 
manufacture has to prepare and stocic a large Idnds of 
exclusive parts for production of various types of the de- 
tector, which leads to a cost increase of the fire detector. 
[0003] EP 0,571 ,843 Ai discloses a fire detector with 
a smoke sensor, whereas this fire detector is capable of 
being adjusted with respect to its sensitivity in order to 
not erroneously output any fire signal. 
[0004] EP 0,729,123 A 1 discloses a multiple sensor 
detection system with a first sensor or a fire detector and 
a second sensor or environmental condition detector, 
i^presentatives of said first sensor include fire, gas, 
temperature, intrusion sensors or the liice, whereas said 
second sensor includes humidity, ambient pollution lev- 
el, time of day, presence or atisence of sun light, or the 
presence or absence of individuals in the region being 
monitored. 

[0005] From Japanese Patent abstracts JP- 
03/250395 a scattered light type smolce sensor is 
known, whereas this sensor can be formed by providing 
a switching means in an on/off type sensor circuit and 
by adding an analog sensor circuit prepared separately. 



DISCLOSURE OF THE ifOVENTION 

[OOOq In view of the above problem, the present in- 
vention has t>een accomplished to provide a method 
which enables to fabricate various models of fire detec- 
tors only from a limited number of common parts or 
units. Therefore, it is a primary object of the present in- 
vention to provide a method which is capable of produce 
ing various models of fire detectors in accordance with 
user's specific needs at a reduced cost. The method in 
accordance with the present invention utilizes a smoke 
sensor unit 1, a thermal sensor unit 2, a signal process- 
ing unit 3, a signal transmission unit 4, and a power unit 
5, and then combines at least one of the smolce sensor 
unit and the thermal sensor unit with the power unit and 
optionally with at least one of the signal processing unit 
and the signal transmission unit. 
[0007] The smoke sensor unit is provided to sense a 
smoke density and generate a smoke density signal in- 
dicative thereof, in addition to generating a fire-determi- 
nation signal indicative of the fire-presence or not as de^ 
termined t>ased upon the sensed smoke density. The 
smoke sensor unit includes a power input terminal T1 1 
for receiving an operating voltage, a smoke density out- 
put terminal T13 for providing the smoke density signal, 
and a fire^determination output terminal T14 for provid- 
ing the fire-determination signal. 
[0008] The thermal sensor unit 2 is provided to sense 
an environmental temperature and generate a temper- 
ature signal indicative thereof. The thermal sensor unit 
includes a power input terminal T21 for receiving the op- 
erating voltage, and a temperature output terminal T22 
for providing the temperature signal. 
[0009] The signal processing unit 3 is provided to de- 
termine the fire-presence based upon any of the smoke 
density signal and said temperature signal, and to gen- 
erate a fire-determination signal. The signal processing 
unit has a smoke density input terminal T33for receiving 
the smoke density signal, a temperature input temninai 
T32 for receiving the temperature signal, a fire-determi- 
nation output terminal T34 for providing the fire-deter- 
mination signal, an interrogation signal input terminal 
T35 for receiving an interrogation signal, and a power 
input terminal T31 for receiving the operating voltage. 
[0010] The signal transmission unit 4 is responsible 
for signal transmission with a receiver 6 and is config- 
ured to convert the fire-determination signal into a mul- 
tiplex signal for multiplex transmission to the receiver, 
and to transform the interrogation signal from the receiv- 
er into a suitable format to be processed at the signal 
processing unit 3. The signal transmission unit has a 
power input terminal T41 for receiving the operating volt- 
age, an interrogation input terminal T45 1br receiving the 
interrogation signal, a fire-determination input terminal 
T42 for the fire-determination signal, an interrogation 
signal output terminal T43 for transmitting the interroga- 
tion signal, and an multiplex signal output terminal T46 
for transmitting the multiplex signal to the receiver 
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through the powsr unit. 

[001 1] The power unit 5 is provided to give the oper- 
ating voitBge and inciudes a switch circuit 18 which is 
connected to the receiver for providing a short-circuit 
signal when the fire^determination signai indicates the ^ 
fire-presence. Aiso inciuded in the power unit is a trans^ 
fsr circuit 52 which transfers the interrogation signai 
from the receiver to the signai transmission unit as weii 
as the muitiplex signal Irom the signai transmission unit 
to the receiver. The power unit has a power output ter- io 
minai T51 for providing the operating voitage, a muiti- 
plex signai input terminal TS6 for receiving the muttiplex 
signal, an interrogation output temriinal T55 for providing 
the interrogation signal, alire^determination input termi- 
nai T54 for receiving the fire-determination signai, and 
a port T52, T53 for connection with the receiver. 
[001 2] Since each unit is configured to have the input 
and output terminals for immediate connection with 
those of a corresponding unit or units, the detector in 
any desired combination of the units can be readiiy as^ 20 
sembled. 

[0013] in a preferred embodiment, at least one of the 
smolce sensor unit, the thermal sensor unit, the signai 
processing unit, the signai transmission unit, the power 
unit is preF>ared in the form of an integrated circuit for 2ff 
facilitating the assembly of the detector, in addition to 
malcing the detector compact. 

[0014] One example of the fire detector fabricated in 
accordance wfth the present invention is equipped with 
all the units 1 to 5, in which the smoice sensor unit 1 has ^0 
the smolce density output temninal T1 3 connected to the 
smolce density input temninal T33 of the signai process^ 
ing unit 3, the thermal sensor unit 2 has the temperature 
output terminal T22 connected to the temperature input 
temninal T32 of the signai processing unit 3, the signai 35 
processing unit 3 has the fire-determination output ter- 
minal T34 connected to the fire-detemnination input ter- 
minal T42 of the signal transmission unit 4, the signal 
processing unit 3 has the interrogation input temiinai 
T3S connected to the interrogation output terminal T43 ^0 
of the signal transmission unit 4, the signal transmission 
unit 4 has the multiplex signal output terminal T46 con- 
nected to the multiplex signal input terminal T56 of the 
power unit 5, the signal transmission unit 4 having the 
interrogation input terminal T45 connected to the inter- 45 
rogation output terminal T55 of the power unit 5, and the 
power unit 5 has the power output terminal T51 connect- 
ed to the power input terminals T1 1, T21, T31, and T41 
of the smolce sensor unit, the thermal sensor unit, the 
signal pncciessing unit, the signal transmission unit. so 
[0015] These and still other objects and advanta- 
geous features of the present invention will becx>me 
more apparent from the following description of the em- 
bodiment when taicen in conjunction with the attached 
drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[001 q 

FIG. 1 is a schematic sectional view illustrating a 
fire detector fabricated in accordance with a pre- 
ferred embodiment of the present invention; 
FIG. 2 Is a plan view of various integrated units of 
the above detector mounted on a printed tx)ard; 
FIG. 3 is a circuit blocic diagram illustrating one ex- 
ample of the fire detector; and 
FIGS. 4 to 11 are circuit block diagrams Illustrating 
other different examples of fire detectors respec- 
tively fabricated in accordance with the present in- 
vention. 

MODE FOR CARRYING OUT THE INVENTION 

[001 7] Referring now to FIGS. 1 and 2, there is shown 
a typical fire detector fabricated in accordance with a 
preferred embodiment of the present Invention. The fire 
detector comprises a housing 100 accommodating 
therein a printed board 110 which mounts thereon Inte- 
grated circuit chips IC1, IC2, IC3, IC4, and IC5 respec^ 
tively forming a smoke sensor unit 1, a thermal sensor 
unit 2p a signai processing unit 3, a signal transmission 
unit 4, and a power unit 5. These units are prepared as 
common units for assembling various types of fire de- 
tectors, as will be discussed hereinafter. An optical 
guide 120 is aiso mounted on the printed board 110 to 
form an open bent path 122 for capturing an outside air 
with possible smoke particles. A light emitting diode 
(LED) 10 is disposed at one end of the path 122, while 
a light receiving element such as a photo-diode 11 is 
disposed at the other end of the path 122 to receive a 
diffused light from the LED 10 through a prism 124 to 
flow a current of varying level indicative of a smoke den- 
sity of the air. The current is then analyzed to determine 
an outbreak or presence of fire around the detector. The 
LED 10 and the photo-diode 1 1 may be incorporated in 
the chip IC1 of the smoke sensor unit or may be mount- 
ed on or around the chip. Aiso, the path 1 22 may extend 
horizontally at an angle difTierent from the illustrated one, 
and the LED 10 and photo-diode 11 may be arranged 
in a spatial relation differently than the illustrated exam- 
ple. A few elements or parts may t>e mounted on the 
printed board around the corresponding chip rather than 
t>eing integrated In the chip. Such elements may include 
the LED 10, photo-diode 11, an oscillator such as a 
quartz osciilatorp and an address memory such as EEP- 
ROM. Although few elements may be external to the 
corresponding chips, the input and output terminals for 
connection with the other unit or chip are concentrated 
on the chip so that the unit Including the external ele- 
ment may be regarded as forming a single module in 
relation to the other unit. The printed board 1 1 0 is de- 
signed simply lor interconnection of the units by wire 
t»ndlng and can t>e therefore commonly utilized to var- 
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ious combinations of the units. Although each unit is pre- 
ferred to be integrated into the chip or package, it may 
be realized on a discrete t»ard or the like. Further, the 
input and output terminal of each unit may be arranged 
to form one or more sockets for interconnection with the 
corresponding unit by use of a complementary plug or 
cable. 

[0016] FIG. 3 shows one type of the fire detector 
equipped with all the units, namely, the smoke sensor 
unit 1, the thermal sensor unit 2, the signal processing 
unit 3, the signal transmission unit 4, and the power unit 
5. The detector is wired together with the same or other 
types of detectors on a two-wire bus leading to a station 
receiver 6 which supervises the detectors regulariy In 
order to check the fire-presence detected at the detector 
and gives a warning message for prompting a suitable 
cease-fire action. The units are deigned as multi-pur- 
pose units capable of t>eing commonly utilized for vari- 
ous combinations of the units, or various types of the 
fire detector, as will be discussed hereinafter. 

< Smoke Sensor Unit 1> 

[0019] The smoke sensor unit 1 includes, in addition 
to the LED 10 and the photo-diode 11, an oscillator 12, 
a controller 13, an LED driver 14, current-voltage con- 
verter 15p a two-stage voltage amplifier 16 and 17, a 
comparator 18 and an adjustor 19. Further, the unit 1 
has a power input terminal T1 1 for receiving a DC volt- 
age from the power unit 5, an oscillation signal input ter- 
minal T12p a smoke density signal output temilnai T1 3, 
and a lire^determination signal output terminal T14. The 
controller 13 receives an oscillation signal, i.e., clock 
signal either from the internal oscillator 12 or from an 
extemal oscillator 33 provided in the signal processing 
unit 3 through terminal T12 to generate a LED timing 
signal by which the LED driver 14 activates LED 10 in- 
termittently as well as a timing signal for intermittently 
energizing converter 1 5 and amplifier 16 and 17 in syn- 
chronous with the activation of LED 10. in this example, 
the controller 13 utilizes the clock signal supplied from 
the signal processing unit 3 rather than from the internal 
oscillator 12 which is provided to give the oscillation sig- 
nal to an internal temiinal T15 of controller 13 in case 
the extemal oscillator is not available, in this connection p 
the controller 13 has a function of selecting the internal 
oscillator 12 and the extemal oscillator manually or au- 
tomatically. Although the intermittent activation or ener- 
gization of the elements is preferred for saving energy 
consumption, the smoke sensor unit may t>e so de^ 
signed to be constantly energized. 
[0020] The current generated at the photo-diode 12 
in proportion to the received light intensity is converted 
at the converter 1 5 into a voltage which is then amplified 
through amplifier 1 6 and 17 to provide a smoke density 
signal indicative of the sensed smoke density. The 
smoke density signal is fed through the terminal T13 to 
the signal processing unit 3 for determination the fire^ 



presence. The comparator 1 8 is provided to determine 
the fire-presence by comparing the voltage indicative of 
the smoke density with an internal threshold and to pro- 
vide a fire-detemiination signal indicative of the fire- 

^ presence or not. in the illustrated instance where the 
fire-presence is determined at the signal processing unit 
3, the comparator 18 is not required to determine the 
fire-presence. IHowever, when the signal processing unit 
3 or external fire-presence detennination function is not 

10 available as will be discussed in the following examples 
with reference to FIGS. 7 and 8, the comparator 18 is 
utilized to determine the fire-presence. Forthis purpose, 
the comparator 16 may have an additional function of 
being selectively activated depending upon the combi- 

f 9 nations of the units. 

[0021] The adjustor 19 is provided to adjust a gain of 
the amplifier 17 as well as the threshold at the compa- 
rator 16. The adjustor is therefore realized fcsy a variable 
resistor which may be mechanical or electronically ad- 

20 Justing type, or even a resistor of which resistance is 
adjusted by a known laser trimming technique. 
[0022] The LED 10 and the photo^iode 11 may be 
integrated to the chip iCI so that the entire unit 1 can 
be handled and mounted on the printed board as a sin- 

29 gle module. 

<Thennal Sensor Unit 2> 

[0023] The thermal sensor unit 2 includes a tempera- 
so ture sensor 20 such as a themiistor for sensing an en- 
vironmental temperature and generating a temperature 
signal indicative of the temperature. The thermal sensor 
unit 2 is connected to the power unit 5 and the signal 
processing unit 3 as illustrated. Thus, the thermistor 20 
35 is energized tiy the DC voltage supplied from the power 
unit 5 through a power input terminal T21 and provides 
the temperature signal through a temperature output 
terminal T22 to the signal processing unit 3. 

40 <Signal Processing Unit 3> 

[0024] The signal processing unit 3 is prepared in the 
form of a molded package IC3 which includes an A/D 
converter 30, a logic circuit of an arithmetic processor 

46 31, an I/O processor 32, and an oscillator 33. The unit 
3 is energized by the DC voltage received at a power 
input terminal T31 connected to the power output termi- 
nal T51 of the power unit 5. The A/D converter 30 is 
connected to a smoke density input terminal T33 and a 

so temperature input terminal T32 for receiving the smoke 
density signal from the smoke sensor unit 1 as well as 
the temperature signal from the thermal sensor unit 2, 
and converts these signals Into digital data which are 
analyzed in the arithmetic processor 31 to detemninethe 

55 fire-presence in accordance with a dedicated program. 
For example, the digital data are analyzed in compari- 
son with predetermined thresholds and also in consid- 
eration of an aging effect on the optical system so as to 
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assure a reliable fire-presenoe determination while 
compensating for errors, such as a stray light effect due 
to a strain on the optical system. Upon determination of 
the fire^presence or not, the processor 31 generates a 
fireKletemriination signal which is fed through the I/O 
processor 32 to a fire-determination output terminal 
T34. The signal processing unit 3 is also provided with 
an interrogation signal Input terminal T35 for receiving 
an interrogation signal from the receiver 6 through the 
power unit 5 and the signal transmission unit 4. In re- 
sponse to the interrogation signal, the processor 31 per- 
forms a routine of determining the fire-presence and 
sending back the fire^determination signal indicative of 
the fire-presence or not. The processing unit 3 includes 
the oscillator 33 which provides the oscillation signal or 
clock signal for operation of the signal processing unit 
3. The clock signal is also supplied to the smoke sensor 
unit 1 and to the signal transmission unit 4 respectively 
through oscillation signal output terminals T36 and T37. 
Further, the arithmetic processor 31 may be designed 
to execute a sophisticated program, in answer to the in- 
terrogation signal, for analyzing the digital data of the 
smoke density and the temperature wfth respect to the 
time sequence to predict the outbreak of fire as well as 
to execute an error check routine for increased reliability 
of the fire-determinalion. 

<Signal Transmission Unit 4> 

[0025] The si g nai transmissio n u n it 4 i nci udes a tran s^ 
mission interface 40, an address memory 41, and an 
oscillator 42. The unit 4 is energized by the DC voltage 
received at a power input terminal T41 connected to the 
power output terminal T51 of the power unit 5. The trans- 
mission interface 40 is connected to an oscillation signal 
input terminal T47 for receiving the clock signal from the 
extemal oscillator 33 of the signal pnocessing unit 3, and 
to a fire-determination input terminal T42 for receiving 
the fire-determination signal from the unit 3. The inter- 
face 40p which is a logic circuit, utilizes the clock signal 
to generate a multiplex signal carrying the fire^determi- 
nation signal in conformity with an algorithm of the re- 
ceiver 6- The multiplex signal also carries an address of 
the fire detector fetched from the address memory 41 , 
for example, made of EEPROM or dip switch. The mul- 
tiplex signal is transmitted through a multiplex signal 
output terminal T46 to the receiver 6 where the multiplex 
signal is processed to see that the fire is detected at 
which fire detector. The address memory 41 may be ai- 
tematively provided in the signal processing unit 3. 
[0020] The interface 40 is also connected to an inter- 
rogation signal input terminal T45 to receive the interro- 
gation signal from the receiver 6 and transfomn it into a 
suitable format to be processed at the processor 31 in 
the signal processing unit 3. Thus transformed interro- 
gation signal is fed to an interrogation signal output ter- 
minal T43 connected to the corresponding input termi- 
nal T35 of the signal processing unit 3. The oscillator 42 



is reserved for providing the clock signal to the Interface 
40 in case the extemal oscillator 33 is not available as 
seen in another example shown in FIG. 7. Therefore, 
the interface 40 is given a function of selecting the in- 

5 ternai oscillator 42 or the external oscillator either man- 
ually or automatically. Further, the signal transmission 
unit 4 is provided with an extra fire-determination input 
terminal T44 which is reserved for connection with the 
conesponding output terminal T14 of the smoke sensor 

10 unit 1 when the smoke sensor unit 1 is directly connect- 
ed to the signal transmission unit 4 as in the example of 
in FIG. 7. 

<Power Unit 5> 

IS 

[0027] The power unit 5 has a pair of ports T52 and 
T53 for connection with the receiver 6 through the two- 
wire bus 60, and includes a non-polarization circuit 50 
which allows non-polarized connection of the power unit 

20 5 to the bus 60. The circuit 50 is realized by a diode 
bridge and feeds a line voltage received from the bus to 
an intemai power supply 51 which in tum provides the 
DC voltage to the power output terminal T51 for ener- 
gizing the other units 1 to 4. Also included in the unit 5 

25 is a signal transfer circuit 52 which is responsible for 
transmitting thefire-detemnination signal from the signal 
transmission unit 4 to the receiver 6 as well as the inter- 
rogation signal from the receiver 6 to the unit 4 respec^ 
tively through a fire-determination input terminal T56 

30 and an interrogation signal output terminal 55. The unit 
5 additionally includes a switch circuit 53 which is capa- 
ble of providing a short-circuit signal or low level voltage 
signal when the fire-determination signal received at a 
fire-determination input terminal T54 indicates the fire- 

35 presence. In this example, the terminal T54 is left open 
but is reserved for receiving the fire-determination signal 
not through the signal transmission unit 4, as will be ex- 
plained in other examples with reference to FIGS. 4, 8, 
and 10. 

40 [0028] The non-polarized circuit 50 may be extemal 
to the corresponding chip ICO but is mounted on the 
printed board 110 immediately around the chip ICS as 
forming a single module of the power unit 5. In this con- 
nection, it is noted that ail the input and output terminals 

45 of each unit are concentrated on the corresponding 10 
chip. Whereby, the combination of the units can be 
made simply by bonding together the necessary termi- 
nals without requiring any intervening circuit forming 
parts or elements except for the printed txiard. 

50 [0029] FIG. 4 shows a second example of the fire de- 
tector fabricated in accordance with the present inven- 
tion which utilizes the smoke sensor unit 1 , the thermal 
sensor unit 2, the signal processing unit 3, and the pow- 
er unit 5. in this example, the output temninal T34 of the 

55 signal processing unit 3 is connected to the input termi- 
nal T54 of the power unit 5 so as to transmit the fire- 
determination signal from the unit 3 directly to the unit 
5 so that the switch circuit 53 can respond to generate 
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the shortKMrcuit signal, i.e., a low level voltage signal 
which is acknowledge by the receiver 6 as Indicative of 
the fire-presence. The units are interconnected at the 
corresponding terminals as illustrated in FIG 4. 
[0030] FIG. 5 shows a third example of the fire detec- ^ 
tor fabricated in accordance with the present invention 
which utilizes the smoke sensor unit 1, the signal 
processing units, the signal transmission unit 4, and the 
power unit 5. This example is identical to the first exam- 
ple of FIG. 3 except that the thermal sensor unit 2 is 
omitted. 

[0031] FIG. 6 shows a fourth example of the fire de- 
tector fabricated in accordance with the present Inven- 
tion which utilizes the smoice sensor unit 1, the signal 
processing unit 3, and the power unit 5. This example 
is identical to the second example of FIG. 4 except that 
the thermal sensor unit 2 is omitted. 
[0032] FIG. 7 shows a fifth example of the fire detector 
fabricated in accordance with the present invention 
which utilizes the smoke sensor unit 1, the signal trans^ 
mission unit 4, and the power unit 5. This example is 
identical to the third example of FIG. 5 except that the 
signal processing unit 3 is further omitted. In this exam- 
pie, the fire-determination output T14 of the smoice sen- 
sor unit 1 is connected directly to the corresponding ter- 
minal T44 of the unit 4 so that the fire-dete mi i nation sig- 
nal generated within the smoke sensor unit 1 Is Irans^ 
mitted together with its address to the receiver 6. The 
connection is bilateral so that the interrogation signal 
can be transmitted to the comparator 18 of the smoke 
sensor unit 1 from the receiver 6 through the power unit 
5. In this respect, the comparator 16 is given the same 
capability as in the processor 31 of the signal processing 
unit 3 for determination of the fire-presence in answer 
to the interrogation signal from the receiver 6. Note that, 
due to the omission of the unit 3, the oscillators 12 and 
42 of the respective units 1 and 4 are made active to 
provide the oscillation signals for operation of the units. 
[0033] FIG. 8 shows a sixth example of the fire detec- 
tor fabricated in accordance with the present Invention 
which utilizes the smoke sensor unit 1 and the power 
unit 5. in this example, the fire-determination output ter- 
minal T14 is connected directly to the corresponding in- 
put terminal T54 of the power unit 5 so that the switch 
circuit 53 can generate the short-circuit signal in re- 
sponse to the fire-detection at the comparator 18 of the 
smoke sensor unit 1 . Also, in this example, the controller 
13 of the smoke sensor unit 3 is caused to utilize the 
intemai oscillator 12. The comparator 18 is responsible 
for determination of the fire-presence based upon the 
sensed smoke density, but does not rely upon the extra 
function of answering the Interrogation signal. 
[0034] FIG. 9 shows a seventh example of the fire de- 
tector fabricated in accordance with the present inven- 
tion which utilizes the thermal sensor unit 2, the signal 
processing unit 3, the signal transmission unit 4, and the 
power unit 5. This example Is Identical to the first exam- 
pie except for omission of the smoke sensor unit 1. 



Thus, the fire-determination is made based only upon 
the temperature. 

[003S] FIG. 10 shows an eighth example of the fire 
detector fabricated in accordance with the present in- 
vention which utilizes the thermal sensor unit 2, the sig- 
nal processing unit 3, and the power unit 5. In this ex- 
ample, thefire-determlnatlon output temiinal T34 is con- 
nected directly to the corresponding input terminal T14 
of the power unit 5 to transmit the fire-determination sig- 
nal to the switch circuit 18- Thus, when the fire-detemii- 
nation signal indicates the fire-presence, the switch cir- 
cuit 18 generates the short-circuit signal by which the 
receiver 8 acknowledges the fire-presence. 
[0038i| FIG. 11 shows another example in which the 
smoke sensing unit 1 can be singly applied to a system 
for removing the smoke particles. In this system, the 
smoke sensing unit 1 is connected to a receiver device 
7 such as air cleaner having a smoke particle trapping 
fitter or a ventilator exhausting the smoke particle born 
air. The receiver device 7 is designed to supply the DC 
voltage to the power input terminal Til of the smoke 
sensor unit 1 and receive the smoke density signal 
therefrom. Also, the device? includes a processor which 
determines degree of pollution based upon the sensed 
smoke density and activates a suitable mechanism for 
removing the some particles. 

[0037] In the foregoing description, the connections 
between the terminals should be recognized with refer- 
ence to the corresponding drawings when not specified. 



Claims 

1 . Method for fabricating a fire detector utilizing: 

a smoke sensor unit which generates a smoke 
density signal indicative of a sensed smoke 
density as well as determines the fire-presence 
or not based upon the sensed smoke density 
to generate a fire-determination signal indica- 
tive of the determination, said smoke sensor 
unit having 

a power input terminal for receiving an op- 
erating voltage, 

a smoke density output termin al for provi d- 
ing said smoke density signal, and 
a fire-detemnination output terminal for pro- 
viding said fire-determination signal; 

a thermal sensor unit which senses an environ- 
mental temperature to generate a temperature 
signal indicative thereof, said thermal sensor 
unit having 

a power input terminal for receiving the op- 
erating voltege, and 

a temperature output terminal for providing 
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said temperature signal; 

a signal processing unit which determines the 
fire-presence or not based upon one of said 
smolce density signal and said temperature sig- ^ 
nal and generates a fire-determination signai 
indicative of the determination, said signai 
processing unit having: 

a smolce density input terminal for receiv- fo 
ing said smolce density signal, 
a temperature input terminal for receiving 
said temperature signal, 
a power input terminal for receiving the op- 
erating voitage, 

a fire-determination output terminal for pro- 
viding the fire-determinatlon signal, and 
an interrogation signal Input terminal for re^ 
ceiving an interrogation signai; 

20 

a power unit providing said operating voltage, 
said power unit including a switch circuit which 
is adapted to be connected to a receiverfor pro- 
viding a short-circuit signai in accordance with 
said fire-determination signai, said power unit 
further including a transfer circuit which trans^ 
fers an interrogation signai from the receiver to 
a signai transmission unit as well as a muitipiex 
signai from said signal transmission unit to the 
receiver, said power unit having: SO 

a power output terminal for providing said 
operating voltage, 

a muitipiex signal input terminal for receiv- 
ing said multiplex signai, 39 
an intenogation output terminal for provid- 
ing said interrogation signai, 
a fire-determination input terminal for re- 
ceiving said fire-presence signal, and 
a port for connection with the receiver, 

said method comprising combining said power unit 
with at least said smolce sensor unit or combining 
said power unit with at least said thermal sensor unit 
and said signai processing unit. 

2. Method for fabricating a fire detector according to 
claim 1 , additionally utilizing: 

a signal transmission unit adapted to be con- so 
nected to a receiver and converting said fire- 
determination signai into a muitipiex signai for 
muitipiex transmission to said receiver, said 
signai transmission unit transfbmning the inter- 
rogation signai from said receiver into a sulfa- 
ble format to be processed at said signal 
processing unit, said signai transmission unit 
having: 



a power input terminal for receiving the op- 
erating voltage, 

an interrogation input temninai for receiving 
said interrogation signal, 
a fire-determination input terminal for re- 
ceiving said fire-determination signal, 
an interrogation signai output terminal for 
transmitting said interrogation signal, and 
a muitipiex signal output temninai for trans^ 
mitting said muitipiex signal; 

said method comprising combining said power unit 
with at least said smolce sensor or combining said 
power unit with at least said thermal sensor and said 
signal processing unit and additionally with at least 
said signai transmission unit. 

3. Method acxx)nding to c:laim 1 or 2, wherein 

at least one of said smolce sensor unit, said thermal 
sensor unit, said signal processing unit, said signal 
transmission unit, and said power unit is realized 
into an integrated circuit. 

4. Afire detector fobricated in acxx)rdancse with a meth- 
od according to one of the claims 1 to 3, comprising 
at least 

a power unit providing said operating voltage, 
said power unit including a switch circuit which 
is adapted to be connected to a receiver for pro- 
viding a short-circuit signai in accordance with 
said fire-deteimination signai, said power unit 
further including a transfer circuit which trans^ 
fers an interrogation signai from the receiver to 
a signal transmission unit as well as a muitipiex 
signal from said signai transmission unit to the 
receiver, said power unit having: 

a power output terminal for providing said 
operating voltage, 

a muitipiex signal input temninai for receiv- 
ing said multiplex signai, 
an interrogation output terminal for provid- 
ing said interrogation signal, 
a fire-determination input terminal for re* 
ceiving said fire-presencse signai, and 
a port for connection with the receiver, 

in combination with 

a smolce sensor unit which generates a smolce 
density signai Indicative of a sensed smolce 
density as well as determines the fire-presence 
or not based upon the sensed smolce density 
to generate a fire-determination signal Indica- 
tive of the determination, said smoke sensor 
unit having 
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a power input terminal for receiving an op- 
erating voltage, 

a smoke density output terminal for provid- 
ing said smoke density signal, and 
a fireKjetermination output temninal for pro- ^ 
viding said fire-determination signal; 

or in combination witti 

a thermal sensor unit which senses an environ- io 
mental temperature to generate a temperature 
signal indicative thereof, said thermal sensor 
unit having 



sion unit, 

said signal transmission unit having said multi- 
plex signal output terminal connected to said 
multiplex signal input temninal of said power 
unit, 

said signal transmission unit having said inter- 
rogation input temiinai connected to said inter- 
rogation output temninal of said power unit, 
said power unit having said power output ter- 
minal connected to said power input terminals 
of said smoke sensor unit, said thermal sensor 
unit, said signal processing unit, and said signal 
transmission unit. 



a power input terminal for reoeiving the op- 
erating voltage, and 

a temperature output terminal for providing 
said temperature signal; and 

a signal processing unit which determines the 20 
fire^presence or not based upon one of said 
smoke density signal and said temperature sig- 
nal and generates a fireKletemnination signal 
indicative of the determination, said signal 
processing unit having: 25 

a smolce density input temninal for receiv- 
ing said smoke density signal, 
a temperature input terminal for receiving 
said temperature signal, ^0 
a power input terminal fbr reoeiving the op- 
erating voltage, 

a fire-determination output terminal for pro- 
viding the fire-determination signal, and 
an interrogation signal input terminal for re^ ss 
ceiving an interrogation signal 

5- A fire detector according to claim 4, wherein 

said lire detector is equipped with said smoke ^0 
sensor unit, said thermal sensor unit, said sig- 
nal processing unit, said signal transmission 
unit, and said power unit, 
said smoke sensor unit having said smoke den- 
sity output temninal conneted to said smoke 
density input temninal of said signal processing 
unit, 

said thermal sensor unit having said tempera- 
ture output terminal connected to said temper- 
ature input temninal of said signal processing so 
unit, 

said signal processing unit having said flre-de- 
temnination output temninal connected to said 
fire^determination input temninal of said signal 
transmission unit, 

said signal processing unit having said interro- 
gation input terminal connected to said interna 
gation output temninal of said signal transmis^ 



6. A fire detector according to claim 4, wherein 

said fire detector is equipped with said smoke 
sensor unit, said themnal sensor unit, said sig- 
nal processing unit, and said power unit, 
said smoke sensor unit having said smoke den- 
sity output temninal connected to said smoke 
density Input terminal of said signal processing 
unit, 

said thermal sensor unit having said tempera- 
ture output terminal connected to said temper- 
ature input terminal of said signal processing 
unit, 

said signal processing unit having said fire-de- 
termination output terminal connected to said 
fire-determination input temninal of said power 
unit, 

said power unit having said power output ter- 
minal connected to said power Input terminals 
of said smoke sensor unit, said thermal sensor 
unit, and said signal processing unit. 

7. A fire detector according to claim 4, wherein 

said fire detector is equipped with said smoke 
sensor unit, said signal processing unit, said 
signal transmission unit, and said power unit, 
said smo ke sen sor u nit havi ng said smoke den- 
sity output terminal connected to said smoke 
density input terminal of said signal processing 
unit, 

said signal processing unit having said fire-de^ 
termination output terminal connected to said 
fire-determinalion input temninal of said signal 
transmission unit, 

said signal processing unit having said interro- 
gation input temiinai connected to said interro- 
gation output terminal of said signal transmis^ 
sion unitp 

said signal transmission unit having said multi- 
plex signal output terminal connected to said 
multiplex signal input terminal of said power 
unit, 

said signal transmission unit having said inter- 
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rogation input terminal connected to said inter- 
rogation output terminal of said power unit, 
said power unit having said power output ter- 
mlnai connected to said power input terminals 
of said smolce sensor unit, said signai process^ ^ 
ing unit, and said signai transmission unit. 

8. A fire detector according to ciaim A, wherein 

said fire detector is equipped with said smolce 
sensor unit, said signal processing unit, and 
said power unit, 

said smoke sensor unit having said smolce den- 
sity output terminal connected to said smolce 
density input terminal of said signal processing is 
unit, 

said signal prociessing unit having said fire-de* 
temnination output temilnal connected to said 
fire-determination input terminal of said power 
unit, 20 
said power unit having said power output ter- 
minal connected to said power input terminals 
of said smoke sensor unit and said signal 
processing unit. 

9. A fire detector according to claim 4, wherein 

said fire detector Is equipped with said smoke 
sensor unit, said signal transmission unit, and 
said power unit, 30 
said smoke sensor unit having said fire^deter- 
mination output terminal connected to said fire^ 
determination Input terminal of said signal 
transmission unit, 

said signal transmission unit having said multi- ss 
plex signal output cxinnected to said multiplex 
signai input of said power unit, 
said power unit having said power output ter- 
minal connected to said power input terminals 
of said smoke sensor unit and said signai trans^ 
mission unit. 



said thermal sensor unit having said tempera- 
ture output terminal (x>nnected to said temper- 
ature input terminal of said signal processing 
unit, 

said signai processing unit having said fire-de- 
termination output terminal connected to said 
fire-determination Input terminal of said signal 
transmission unit, 

said signai processing unit having said interro- 
gation input temiinal connected to said interro- 
gation output terminal of said signal transmls^ 
slon unit, 

said signal transmission unit having said multi- 
plex signai output terminal connected to said 
multiplex signal input of said power unit, 
said signal transmission unit having said inter- 
rogation input temninal connected to said Inter- 
rogation output temiinal of said power unit, 
said power unit having said power output ter- 
minal connected to said power input terminals 
of said thermal sensor unit, said signai process^ 
ing unit, and said signai transmission unit. 

1 2. A fire detector according to claim 4, wherein 

said fire detector is equipped with said themiai 
sensor unit, said signal processing unit, and 
said power unit, 

said thermal sensor unit having said tempera- 
ture output terminal connected to said temper- 
ature input terminal of said signal processing 
unit, 

said signai processing unit having said fire-de- 
termination output terminal connected to said 
fire-determination input temiinal of said pcwer 
unit, 

said power unit having said power output ter- 
minal connected to said power input terminals 
of said thermal sensor unit and said signal 
processing unit. 



10. Afire detector according to claim 4, wherein 

said fire detector is equipped with said smoke 
sensor unit and said power unit, 
said smoke sensor unit having said fire-deter- 
mination output terminal connected to said fire- 
determination input terminal of said power unit, 
said power unit having said power output ter- 
minal connected to said power input terminal of 
said smoke sensor unit. 

1 1 . A fire detector according to claim 4, wherein 

said fire detector is equipped with said themiai 
sensor unit, said signal processing unit, said 
signal transmission unit, and said power unit, 



Patentanspriiche 

1. Verfahren zum IHersteiien eines Feuerdetektors, 
das folgende Elemente verwendet: 

eine Rauchsensorelnheit, die ein Rauchdichte^ 
signal erzeugt, das eine nachgewiesene 

so Rauchdichte angibt, sowie basierend auf der 

nachgewiesenen Rauchdichte bestimmt, ob 
Feuer vorhanden ist Oder nicht, so dall ein Feu- 
erbestimmungssignai erzeugt wird, das diese 
Bestimmung angibt, wobei die Rauchsensor- 

S5 elnheit ffolgendes aufweist: 



einen Leistungseingangsanschluli 
Aufhahme einer Betriebsspannung; 



zur 
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einen Rauchdichteausgangsanschluli 
zum Bereitstellen des Rauchdichtesignals, 
und 

einen Feuerbestimmungsausgangsan- 
schlul^ zum Bereitstelleri des Feuerbestim- ^ 
mungssignals; 

eine ttiermische Sensoreinheit die eine Umge^ 
bungstemperatur prCiftp um ein Temperatursi- 
gnal zu arzeugen, das diesa angibt, wobei dia 
thermischa Sansorainhait folgande Elamenta 
umfal&t: 

einen Leistungseingangsanschlufi zur 
Aufhahme dar Batriabaspannung, und 
ainen Temparaturausgangsanschiufi zum 
Bereitsteilen des Temperatursignals; 

aina Signalvararbaitungseinheit, dia bestimmt, 
ob Fauer vorhanden ist odar nidit, in Abhan- 20 
gigkeit entwader von dam Rauchdichtasignai 
oderdem Temperatursignal, und die ein Feuer- 
bestimmungssignai erzeugt das diese Bestim- 
mung angibt, wobei dia Signaivararbeitungs- 
ainheit foiganda Elamenta aufweist: 

einen Rauchdichteeingangsanschluli zum 
Empffangen des Raudidiclrtasignals, 
ainen Temperatureingangsanschluli zum 
Empfangen des Temperatursignais, ^0 
einen Leistungseingangsanschluf^ zur 
Aulhahme der Betriebsspannungp 
ainen Feuerbastimmungsausgangsan- 
scliiut&zum Bereitsteilan des Feuarbestim- 
mungssignals, und 39 
einen Unterbrechungssignaleingangsan- 
schiufl zum Empfangen eines Unterbre* 
chungssignais; 

eine Energieversorgungseinlieit, die die Be^ ^0 
triebsspannung zur Verfugung stelltp wobei die 
Energieversorgungseinlieit ainen Schaitlcreis 
zum Schaiten umfalit, der so ausgaiagt ist, dali 
erzum Bereitsteilen eines l^rzsclilufi-Signais 
in Ul>ereins1immung mit dem Feuerbestim- 45 
mungssignal mit einem Empfanger verbunden 
ist, wobei dia Enarglaversorgungsainhaitfarner 
ainan Obartragungsschaltkreis umifal^t, dar ain 
Unterbrechungssignal von dem Empfanger zu 
einer Signaiubertragungseinheitsowie ein Mui- so 
tipiax-Signai von der Obartragungsainheit zu 
dam Empfanger ubartragt, wobei die Energie- 
versorgungseinlieit fblgende Elemente umfafit: 

einen Leistungsausgangsanscliiufi zum 
Bereitstallan der Betrlabsspannung, 
ainen Muitiplex-SignaieingangsansGhluli 
zum Empfangen des MulUpiex-SignaiSp 



einen Untarbrachungsausgangsanschluli 
zum Beraitsteiian des Untarbrachungssi- 
gnaiSp 

einen Feueibestimmungseingangsan- 
schiuC& zum Empfangen des Faueranwe- 
senheitssignals, und 

ainen Anschiul^ fur eine Verbindung mit 
dem Empfanger, 

wobei das Verfahren ain Kombinieren dar Energie- 
varsorgungseinhait wanlgstens mit dar Rauchsan- 
soreiniielt Oder ein Kombinieren der Energieversor- 
gungseinlieit wenigstens mit der tiiermischen Sen- 
sorainhait und der Signaiverart)aitungsainhait um- 
fa&t. 

2. Verfahren zum i-leisteiien eines Feuerdeteidors ge- 
mafi Anspruch 1, der zusatziicti foigendes umfafit: 

aine Signaiuberbragungsainiiait, dia so ausge- 
legt 1st, dal^ sie mit einem Empfanger verbun- 
den istund das Feuerbestlmmungssignai in ein 
Muitiplex-Signai fur eine Muitipiex-Ubertra- 
gung zu dem Empfanger umwandelt, wobai die 
Signalubertragungsainhelt das Unterbre- 
chungssignai von dem Empfanger in ein geeig- 
netes Format transformiert, so dall es an der 
Signaivararbeitungseinheit vararbeitat werdan 
kann, wobei die Signaiubartragungseinhait foi- 
gendes umfaf&t: 

einen LelstungseingangsanschiuH zum 
Empfangen der Betrlebsspannung, 
einen Unterbnechungseingangsansclniuli 
zum Emplangen des Unterbrechungssi- 
gnais, 

einen Feuerbestimmungseingangsan- 
schlul^ zum Empfangen des Feuerbestim- 
mungssignaiSp 

einen Unterbrechungssignalausgangsan- 
schiul^ zum Ubertragen des Unterbre- 
chungssignais, und 

ainen Multiplex-Signalausgangsanschluli 
zum Ubertragen des Multipiex-Slgnais; 

wobei das Verfahren ain Kombinieren der Energie- 
versorgungseinlieit wenigstens mit dem IRauchsan- 
sor Oder ein ICombinieren der Energleversorgungs^ 
einheit wenigstens mit dem thermischen Sensor 
und der Signalverart>eitungseinlieit und zusatzlicli 
wenigstens mit der Signaiut)artragungseinheit um- 
faC&t. 

3. Verfahren nach Anspruch 1 Oder 2, wobei 

die Rauchsensonelnheit, diethermische Sensorein- 
heit, die Signaivararbeitungseinheit, die Signal- 
ubertragungseinhelt und/oder die Energleversor- 
gungselnhelt mittels eines integrierten Schaitkrel- 
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ses realisiert sind. 

4. Feuerdetektor, der gemali einem Verlahren nach 
einem der Anspmche 1 bis 3 hergestellt istp derwe* 
nigstens fblgende Elemerite umfa&t: ^ 

eine Energieversorgungseinheit, die die Be- 
triebsspannung zur Verfugung stelltp wobei die 
Energieversorgungseinheit einen Schaltkrels 
zum Schalten umfialit, der so ausgelegt i&t, dali f o 
erzum Bereitsteiien eines Kurzschiul&signals in 
OberBinstimmung mit dem Feuerbestim- 
mungssignal mit einem Empfanger verbunden 
werden kann, wobei die Energieversorgungs^ 
einheit fsmer einen Obertragungsschaitkreis 
urrrfatit, derein Unterbrechungssignal von dem 
Empfanger zu einer Signaiubertragungseinheit 
Libertragt sowie ein Multlpiex-Signal von der Si- 
gnaiubertragungseinheit zu dem Empfanger 
ubertragt, wobei die Energieversorgungsein- 20 
lieit umffal^t: 

einen i-eistungsausgangsanschiul^ zum 

Bereitsteiien der Betriebsspannung, 

einen IMuitipiex-Signaieingangsanschiuli 2S 

zum Empfangen des Multiplex-Signals, 

einen Unterbrechungsausgangsansctiluli 

zum Bereitsteiien des Unterbrechungssi- 

gnals, 

einen Feuert>estimmungseingansan- SO 
schiul^ zum Empfangen des Feueranwe^ 
seniieitssignals, und 

einen AnsciiiuC^ zum Verbinden mit dem 
Empfanger, 

35 

in Itembination mit: 

eIner Rauchsensoreinineit, die ein F^uclndicln- 
tesignal erzeugt, das eine nachgewiesene 
Rauchdichte anglbt und auch bestimmft, ob ein ^0 
Feuervortianden ist Oder nicht, in Abhangigkeit 
von der nacingewiesenen FRauchdichte, um ein 
Feuerbestimmungssignai zu erzeugen, das 
diese Bestimmung angibt, wot>ei die Rauch- 
sensoreiniieit umfal&t: 

einen LeistungseingangsansciiiuC& zum 
Empfangen einer Betriebsspannung, 
einen Rauchdichteausgangsanschiuli 
zum Bereitsteiien des RaudidiciitesignaiSp so 
und 

einen Feuerbestimmungsausgangsan- 
schiuf^zum Bereitsteiien des Feuerbestim- 

mungssignals; 

55 

Oder in Kombination mit 

einer tiiemnisciien Sensoreinheit, die eine Um- 



gebungstemperatur pruft, um ein Temperatur- 
signal zu erzeugen, das diese anglbt, wobei die 
thermische Sensoreinlieit umfal^t: 

einen Leistungseingangsanschluli zur 
Aufnahme der Betriebsspannung; und 
einen Temperaturausgangsansciiiuf& zum 
Bereitsteiien des Temperatursignais; und 

einer Signalverarbeltungseinhelt, die be- 
stimmt, ob ein Feuer voriianden ist oder niciit, 
abhangig entweder von dem Rauctidichtesi- 
gnal oder dem Temperatursignai, und welche 
ein Feuerbestimmungssignai erzeugt, das die 
Bestimmung angibt, wobei die Signaiverarbei- 
tungseinheit umfal&t: 

einen Rauctidichteeingangsanschiui^ zum 
Empfangen des l^uchdichtesignals, 
einen Temperatureingangsanscfiiul^ zum 
Empfangen des Temperatursignais, 
einen Leistungseingangsanschluli zur 
Aufhaiime der Betriebsspannung, 
einen Feuertwstimmungsausgangsan- 
scliiu(&zum Bereitsteiien des Feuerbestim- 
mungssignals; und 

einen Unterbrechungssignaleingangsan- 
schiuii zum Empfangen eines Unterbre- 
chungssignais. 

5. Feuerdetektor nach Anspmcii 4p wobei 

der Feuerdetektor mit der l^uchsensoreiniieit, 
der therm ischen Sensoreinheit, der Signalpro- 
zessoreinlieit, der Signaiubertragungseinheit 
und der Energieversomngseinheitausgestattet 
Ist, wobei 

bei der Rauchsensoreinheit der Rauchdichte- 
ausgangsanschlufi mit dem Rauchdichteein- 
gangsanschiul^ der Signaiverarbeitungseinheit 
verbunden ist, 

bei de r the rm i schen Sensorein heit der Te mpe- 
raturausgangsanschiui^ mit dem Temperatur- 
eingangsansciiiul^ der Signaiverart>eitungsein- 
lieit verbunden ist, 

bei der Signaiverarbeitungseinheit der Feuer- 
bestimmungsausgangsanschiufi mit dem Feu- 
erbestimmungseingangsanschiul^ der Signai- 
ubertragungseinheit verbunden ist, 
bei der Signaiverart>eitungseinheit der Unter- 
brechungselngangsanschluli mit dem Unter- 
brechungsausgangsanschiul^ der Signaiuber- 
tragungseinheit verbunden ist, 
bei der Signaiutjertragungseinheit der Multi- 
piex-Signaiausgangsanschiu& mit dem Muiti- 
piex-Signaieingangsanschiuf& der Energiever- 
sorgungseinheit verbunden ist. 
bei der Signaiubertragungseinheit der Unter- 
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brechungseingangsanschluli mit dem Urrter- 
brechungsausgangsanschlufi der Energiever- 
sorgungseinheit verbunden ist, 
bei der Energieversorgungseinheit der Lei- 
stungsausgangsanschlu^ mit den Leistungs- ^ 
eingangsanschlussan der Rauchsensorein- 
heit, der thermischen Sensoreinheit, der Si- 
gnalverarbeitungseinheit und der SignalQber- 
tragungseinheit verbunden ist. 

10 

6. Feuerdetektor nach Anspaich 4, wobei 

der Feuerdetektor mit der Rauchsensoreinheitp 
der themnischen Sensoreinheitp der Signalver- 
arbeitungseinheit und der Energieversor- is 
gungseinheit ausgestattet ist, wobei 
bei der Rauchsensoreinheit der Rauchdichte- 
ausgangsanschluli mit dem Rauchdichteein- 
gangsanschluli der Signalverarbeitungseinheit 
verbunden ist, 

bei der thermischen Sensoreinheit der Tempe- 
raturausgangsanscliluQ mit dem Temperatur- 
eingangsanscliiufiderSignalverarbeitungsein- 
lieit verbunden ist, 

bei der Signaiverarbeitungseinlieit der Feuer- 25 
bestimmungsausgangsanschiui^ mit dem Feu- 
erbestimmungseingangsansctiluli der Ener- 
gieversorgungseinhelt verbunden ist, 
bei der Energieversorgungseiniieit der Lei- 
stungsausgangsanschluC^ mit den Leistungs- 30 
eingangsanscliiussen der Rauchsensorein- 
lieit, dertiiennisclien Sensoreinheit und der Si- 
gnalverarbeitungseinheit verbunden ist. 

7. Feuerdetelctor nach Anspmch 4, wobei 39 

der Feuerdetelctor mit der Rauchsensoreinheitp 
der Signalverarteitungseinheit, der Signal- 
ubertragungseinheit und der Energieversor- 
gungselnhelt verbunden Ist, wobei 
bei der Rauchsensoreinheit der Rauchsensor- 
ausgangsanschlulS mit dem I^uchsensorein- 
gangsanschiuli der Signalverarbeitungseinheit 
verbunden ist, 

bei der Signalverarbeitungseinheit der Feuer- 45 

bestimmungsausgangsanschiuf^ mit dem Feu- 

erbestimmungseingangsanschlu& der Signai- 

ubertragungseinheit verbunden ist, 

bei der Signalverarbeitungseinheit der Unter- 

brechungseingangsanschiufi mit dem Unter- so 

brechungsausgangsanschiuli der Signaiiiber- 

tragungseinheit verbunden ist, 

bei der Signaiut>ertragungseinhert der Muiti- 

plex-Signaiausgangsanschluli mit dem Multi- 

piex-Signaleingangsanschlul^ der Energiever- ss 

sorgungseinheit verbunden ist, 

bei der Signalubertragungseinheit der Unter- 

brechungseingangsanschiul^ mit dem Unter- 



brechungsausgangsanschiufi der Energiever- 
sorgungseinheit verbunden ist, 
bei der Energieversorgungseinhert der Lei- 
stungsausgangsanschiuH mit den Leistungs^ 
eingangsanschlussen der IRauchsensorein- 
heit, der Signalverarbeitungseinheit und der Si- 
gnalubertragungseinheit verbunden ist. 

8. Feuerdeteidor nach Anspmch 4, wobei 

der Feuerdetelctor mit der i^uchsensoreinheit, 
der Signaiverarbeitungseinheit und der Ener- 
gieversorgungseinheit ausgestattet ist, wobei 
bei der Rauchsensoreinheit der Rauchdichte- 
ausgangsanschiuli mit dem Rauchdichrteein- 
gangsanschiuli der Signaiverarbeitungseinheit 
verbunden ist, 

bei der Signalverarbeitungseinheit der Feuer- 
bestimmungsausgangsanschiufS mit dem Feu- 
erbestimmungseingangsanschiuH der Ener- 
gieversorgungseinheit verbunden ist, 
bei der Energieversorgungseinheit der Lei- 
stungsausgangsanschluf^ mit den Leistungs^ 
eingangsanschiussen der Rauchsensoreinheit 
und der Signaiverarbeitungseinheit verbunden 
ist. 

9. Feuerdetelctor nach Anspruch 4, wobei 

der Feuerdetelctor mit der Rauchsensoreinheit, 
der Signalubertragungseinheit und der Ener- 
gieversorgungseinheit ausgestattet ist, wobei 
bei der Rauchsensoreinheit der Feuerbestim- 
mungsausgangsanschiuli mit dem Feuerbe- 
stimmungselngangsanschiuli der Signaiut>er- 
tragungseinhert verbunden ist, 
bei der Signaiubertragungseinheit der Muiti- 
piex-Signalausgangsanschiul& mit dem Muiti- 
piex-Signaieingang der Energieversorgungs^ 
einhelt verbunden ist, 

bei der Energieversorgungseinheit der l-ei- 
stungsausgangsanschluC& mit den Leistungs- 
eingangsanschiussen der Rauchsensoreinheit 
und der Signaiubertragungseinheit verbunden 
ist. 

1 0. Feuerdetelctor nach Anspruch 4, wobei 

der Feuerdeteidor mit der Rauchsensoreinheit 
und der Energieversorgungseinheit ausgestat- 
tet ist, wobei 

bei der Rauchsensoreinheit der Feuerbestim- 
mungsausgangsanschlul^ mit dem Feuerbe- 
stimmungseingangsanschiuli der Energiever- 
sorgungseinheit verbunden ist, 
bei der Energieversorgungseinheit der Lei- 
stungsausgangsanschiuft mit dem Leistungs^ 
eingangsanschiu^ der Rauchsensoreinheit 
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verbunden ist. 

1 1 . Feuerdetektor nach Anspoich 4, wobei 

der Feuerdetektor mit der thermischen Senso ^ 
reinheit, der Signalverarbeitungseinheit, der 
Signalubertragungseinheit und der Energiever- 
sorgungseinheit ausgestattet ist^ wobei 
bei der Itiermischen Sensoreinheit der Tempe^ 
raturausgangsanschlufi mit dem Temperatur- io 
eingangsanschluli der Signalverarbeitungsein- 
heit verbunden ist, 

bei der Signalverarbeitungseinlieit der Feuer- 
bestimmungsausgangsanscliiufi mit dem Feu- 
erbestimmungseingangsanschiuft der Signal- 
ubertragungseinheit verbunden ist, 
bei der Signalverart>eitungseinhelt der Unter- 
brechungseingangsanschiul^ mit dem Unter- 
brechungsausgangsanschiuf^ der SignaiCiber- 
tragungseinheit verbunden ist, 20 
bei der Signalubertragungseiniieit der Muiti- 
piex-Signaiausgangsanscliiul% mit dem Muiti- 
piex-Signaieingangsansciilu^ der Energiever- 
soigungseinheit verbunden ist, 
bei der Signaiubertragungseiniieit der Unter- 25 
brechungseingangsanschlul^ mit dem Unter- 
brechungsausgangsanschiuf^ der Energiever- 
sorgungseinlieit verbunden ist, 
bei der Energieversorgungseiniieit der Lei- 
stungsausgangsanscliluC^ mit den Leistungs^ 30 
eingangsanscliiussen der thermischen Senso- 
reinlieit, der Signaiverart>eitungseinheit und 
der Signalubertragungseinheit verbunden ist. 

12. Feuerdetelctor nach Anspmch 4p wobei 39 

der Feuerdetelctor mit der themiischen Senso- 
reinheit, der Signalverarbeitungseinheit und 
der Energieversorgungseinheit ausgestattet 
istp wobei ^0 
bei der themiischen Sensoreinheit der Tempe^ 
raturausgangsanschluf^ mit dem Temperatur- 
eingangsanschluli der Signaiverarbeitungsein- 
heit verbunden ist, 

bei der Signalverarbeitungseinheit der Feuer- 45 
bestimmungsausgangsanschiuf^ mit dem Feu- 
erbestimmungseingangsanschluGt der Ener- 
gieversorgungseinheit verbunden ist, und 
bei der Energieversorgungseinheit der l^ei- 
stungsausgangsanschlu^ mit den Leistungs- so 
eingangsanschlussen der thermischen Senso- 
reinheit und der Signalverarbeitungseinheit 
verbunden ist. 

55 

Revendications 

1. ProoddS de fabrication d'un d^ecteur d'incendie 



mettant en oeuvre : 

une unit6 de detection de ftimte qui g6ndre un 
signal de density de fumte indicalif d'une den- 
site de fumee detedee et qui determine egaie- 
ment la presence de fiimee ou non en se ba- 
sant sur la denslte de fumee detectee pour ge- 
n6rer un signai de dStemnination de ftimte in- 
dicatif de ia determination, iadite unite de de- 
tection de fumeur oomportant 

une tx)rne d'entrte d'aiimentation qui re- 
golt une tension de fonctionnement, 

une bome de sortie de denslte de fiimee 
qui fbumit iedit signai de densrte de fiimee, 
et 

une borne de sortie de determination de fii- 
mee qui fbumit Iedit signal de determina- 
tion de fumte ; 

une unite a capteur thermique qui capte une 
temperature environnementaie pour generer 
un signai de temperature indlcatif de oeile-ci, 
Iadite unite d capteur theimique comportant 

une borne d'entree d^aiimentation qui re- 
volt la tension de fonctionnement, et 

une bome de sortie de temperature qui 
fburnit iedit signal de temperature ; 

un e un ite d e traitement d u si g nai q u i deter m i ne 
la presence de fumee ou non en se tiasant sur 
un dudit signal de densite de fumee et dudit si- 
gnai de temperature et genere un signai de de- 
termination de fumee indicatif de ia determina- 
tion, iadite unite de traitement du signal 
comportant : 

une bome d'entree de densite de fumee qui 
regoit iedit signai de densite de fumee, 

une bome d'entree de temperature qui re- 
goit iedit signai de temperature, 

une tx}rne d'entree d'alimentation qui re- 
golt ia tension de fonctionnement, 

une t»rne de sortie de determination de fu- 
mee qui foumit le signal de determination 
de fumee, et 

une borne d'entree de signal d'interroga- 
tion qui ragoit un signai dHnterrogation ; 

une unite d'aiimentation fbumlssant iadite ten- 
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sion de fonctionnement, ladite unite d'alimen- 
tation comprenant un circuit de commutation 
qui est adapte pour etre oonnecte a un recep- 
teur afin de Ibumir un signal de court-circuit 
conform^ment audit signal de determination de ^ 
fiimee, ladite unite d 'all mentation comprenant 
en outre un circuit de transfert qui transfere un 
signal dlnterrogation du r§cepteur ^ i*unit6 de 
transmission du signai ainsi qu^un signai multi- 
plexe de ladite unite de transmission du signal f o 
au recepteur, ladite unite d'aiimentation com- 
portant 

une borne d'entrde d'aiimentation qui fbur- 
nit ladite tension de fonctionnement, 



de fumee, 

une borne de sortie de signal d'interroga- 
tion qui transmet iedit signal d'interroga- 
tion, et 

une borne de sortie de signai multipiexe 
pour transmettre Iedit signai multiplex^ ; 

Iedit procede comprenant la combinaison de ladite 
unite d'aiimentation avec au moins Iedit detecteur 
de ftimte ou la combinaison de ladite alimentation 
avecau moins Iedit capteurltiemriique et ladite unite 
de traitement du signai et en outre avec au moins 
ladite unite de transmission du signal. 



une borne de sortie de signal multipiexe qui 
regolt Iedit signal multiplexep 

une borne de sortie d'interrogation qui four- 
nit Iedit signal d'interrogation, 

une bome d'entrde de detemiination de fu- 
mee qui reQoit Iedit signai de presence de 
fiimee, et 

un port pour la connexion avec le rScep- 
teur, 

Iedit procede comprenant la combinaison de ladite 
unite d'aiimentation avec au moins ladite unite de 
detection de Himee ou la combinaison de ladite uni- 
te d'aiimentation avec au moins ladite unite a cap- 
teur thermique et ladite unite de traitement du si- 
gnal. 

Procede pour fabriquer un detecteur d'incendie se- 
Ion la revendi cation 1, utilisant en outre : 

une unite de transmission de signal adaptee 
pour 6tre connectee d un rScepteur et convertir 
iedit signal de detemiination de fumee en un 
signal multipiexe pour la transmission multi- 
plexee audit recepteurp ladite unite de transmis^ 
sion du signal transformant le signai dMnterro- 
gation dudit recepteur en un fomriat approprte 
pour etre traite au niveau de ladite unite de trai- 
tement du signal, ladite unite de transmission 
du signal comportant : 

une bome d'entree d'aiimentation qui re- 
golt la tension de fonctionnement, 

une bome d'entrSe d'interrogation qui re^ 
golt Iedit signal d'lnterrogatlon, 

une bome d'entree de determination de fu- 
mee qui regoit Iedit signal de determination 



3. Procede selon la revendication 1 ou 2, dans lequel 
au moins une de ladite unite de detection de ftimee, 
ladite unite a capteur thermique, ladite unite de trai- 

20 tement du signal , ladite unite de transmission du si- 
gnal et ladite unite d'aiimentation est realisee dans 
un circuit integre. 

4. Detecteur d'incendie fabrique oonformement a un 
2S precede selon I'une queloonque des revendications 

1^3, comprenant au moins 

une unite d'aiimentation foumissant ladite ten- 
sion de fonctionnement, ladite unite d'alimen- 

so tation comprenant un circuit de commutation 

qui est adapte pour etre connecte ^ un recep- 
teur afin de foumir un signal de court-<;ircuit 
conformement audit signal de determination de 
fumee, ladite unite d'aiimentation comprenant 

39 en outre un circuit de transfert qui transfere un 

signal d'interrogation du recepteur d une unite 
de transmission du signai ainsi qu'un signal 
multipiexe de ladite unite de transmission du si- 
gnal au recepteur, ladite unite d'alimenftation 

^0 comportant : 

une bome de sortie d'aiimentation qui four- 
nit ladite tension de fonctionnement, 

49 - une tx)rne d'entree de signai multipiexe qui 

regolt Iedit signal multipiexe, 

une bome de sortie d'interrogation qui four- 
nit Iedit signal d'interrogation, 

50 

une bome d'entree de determination de fu- 
mee qui regolt Iedit signal de presence de 
fumee, et 

55 - un port pour la connexion avec le recep- 

teur, 

en combinaison avec 
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une unite de detection de fiimee qui genere un 
signal de densite de fumee indicatif d'une den- 
site de fumee detectee et qui determine egale- 
ment la presence de ftimte ou non en se ba- 
sant sur la density de fiim^e d6tect^e pour ^ 
nerer un signal de determination de fiimee in- 
dlcatif de la determination, ladlte unite de de- 
tection de fumte comporlant 

une bome d'entree d'alimentation qui re- 
9oit une tension de fonctionnement, 

une bome de sortie de density de HimSe 
qui foumit ledit signal de density de ftim^e, 



une borne de sortie de determination de fii- 
mte qui fourni iedit signal de dStemnlnatlon 
de f um§e ; et 

ou en combinalson avec 

une unit6 d capteur ttiermique qui capte une 
temp6rature environnementale pour g^n^rer 
un signal de temperature indlcatif de oelie-ci, 
ladlte unite de capteur thermlque oomportant 

une bome d*entr£e d'alimentation qui re^ 
Qolt la tension de fonctionnement, et 

une borne de sortie de temperature qui 
fournit ledIt signal de temperature ; et 
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20 



25 



30 



iedit detecteur d'inoendie est equipe de ladite 
unite de detection de fumee, iadite unite a cap- 
teur thermiquep ladite unite de traitement du si- 
gnal p ladlte unite de transmission du signal, la- 
dite unite d'alimentation, 

ladite unite de detection de fiimee ayant ladlte 
borne de sortie de densite de fiimee connectee 
^ ladite bome d'entree de densite de liimee de 
ladite unite de traitement du signal, 

ladite unite i capteur thermique ayant ladlte 
borne de sortie de temperature connectee k la- 
dite twrne d'entree de temperature de iadite 
unite de traitement du signal, 

ladlte unite de traitement du signal ayant ladlte 
borne de sortie de determination de fumee con- 
nectee a ladite bome d^entree de determination 
de fiimee de ladlte unite de transmission du si- 
gnal, 

ladite unite de traitement du signal ayant ladite 
borne d'entree d'interrogation connectee a la- 
dite borne de sortie d'interrogatlon de ladlte uni- 
te de transmission du signal, 

ladite unite de transmission du signal ayant la- 
dite bome de sortie de signal muitiplexe con- 
nectee k iadite tx)rne d'entree de signal muiti- 
plexe de ladlte unite d'allmentatlon. 



une unite de traitement du signal qui determine 
la presence de fumee ou non en se t>asant sur 
un dudit signal de densite de fumee et dudit si- 35 
gnal de temperature et genere un signal de de^ 
teiminatlon de fumee Indlcatif de la detemnina- 
tion, ladite unite de traitement du signal 
oomportant : 

40 

une bome d'entree de densite de fumee qui 
revolt ledIt signal de densite de fumee, 

une borne d'entree de temperature qui re^ 

9olt ledIt signal de temperature, 45 6. 

une bome d'entree d'ali mentation qui re- 
goit la tension de fonctionnement, 

une borne de sortie de deteimlnation de fii- so 
mee qui fournit ie signal de determination 
de fumee, et 

une borne d'entree de signal d'interroga- 
tlon qui regoit un signal d'interrogatlon. 

5. Detecteur d'Incendie seion la revendlcatlon 4, dans 
lequel 



ladite unite de transmission du signal ayant la- 
dite tx3rne d'entree d'interrogatlon connectee a 
ladite bome de sortie d'interrogation de la dite 
unite d'allmentatlon, 

ladite unite d'allmentatlon ayant ladite twrne de 
sortie d'alimentation connectee audites bomes 
d'entree d'allmentatlon de iadite unite de detect 
tion de fiimee, ladite unite k capteur thermique, 
iadite unite de traitement de signal et ladlte uni- 
te de transmission de signal. 

IDetecteur d'Incendie seion la revendlcatlon 4, dans 
lequel 

Iedit detecteur d'Incendie est equipe de ladite 
unite de detection de liimee, ladite unite d cap- 
teur thermique, iadite unite de traitement du si- 
gnal et iadite unite d'aiimentation, 

iadite unite de detection de fumee ayant ladlte 
borne de sortie de densite de fumee connectee 
a ladlte bome d'entree de densite de fiimee de 
ladite unite de traitement du signal, 

ladlte unite k capteur thermique ayant ladlte 
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borne de sortie de temperature connectee a la- 
dite borne d'entree de temperature de ladite 
unite de traitement du signal, 

ladite unit6 de traitement du signal ayant ladite ^ 
borne de sortie de determination de fumee con- 
nectee a ladite borne d'entree de determination 
de fumte de iadite unlt6 d'aiimentationp 

ladite unite d'alimentation ayant ladite borne de f o 
sortie d'alimentation oonnedee audites bomes 
d'entree d'allmentation de iadite unite de detec- 
tion de fumSe, ladite unit6 ^capteur themnlque 
et ladite unit6 de traitement du signal. 

15 

7. Detecteur d'incendie selon la revendication 4, dans 
lequel 

iedit detecteur d'incendie est equipe de ladite 
unite de detection de fumee, ladite unite de trai- 20 
tement du signal, ladite unite de transmission 
du signal et ladite unit^ d'alimentation, 

iadite unite de detection de fiimee ayant ladite 
borne de sortie de densite de fumee connectee 
^ ladite borne d'entree de density de fumte de 
ladite unit6 de traitement du signal, 

ladite unite de traitement du signal ayant ladite 
borne d e sortie de dete rm i natio n de fumee con- so 
nect6e k ladite borne d'entree de d6temnination 
de fumte de la dite unit6 de transmission du 
signal, 

ladite unit6 de traitement du signal ayant iadite ss 
borne d'entrSe d'infterrogation connects ^ ia- 
dite borne de sortie d'IntenDgation de ladite uni- 
te de transmission du signal, 

iadite unit^ de transmission du signal ayant la- ^0 
dite bome de sortie de signal multiplex^ con- 
nectee a ladite bome d'entree de signal muiti- 
plexe de ladite unite d'alimentation, 

ladite unrt^ de transmission du signal ayant la- ^5 
dite tx3me d'entree d'interrogation connectee ^ 
iadite bome de sortie d'interrogation de ladite 
unite d'alimentation, 

ladite unit^ d*alimentation ayant ladite tx3me 66 so 
sortie d'alimentation connectee audites bomes 
d'entree d'alimentation de iadite unite de detec- 
tion de fum6e, ladite unit^ de traitement du si- 
gnal et ladite unit6 de transmission du signal. 

55 

8. Detecteur d'incendie selon la revendication 4, dans 
lequel 



Iedit detecteur d'incendie est equipe de iadite 
unite de detection de fumee, ladite unite de trai- 
tement du signal et ladite unit6 d'alimentation, 

ladite unite de detection de fiimee ayant ladite 
borne de sortie de densite de fiimee connectee 
a ladite bome d'entree de densite de fiimee de 
iadite unit6 de traitement du signal, 

ladite unite de traitement du signal ayant ladite 
borne de sortie de determination de fumee con- 
nects d ladite bome d'entrte de determination 
de fumte de iadite unite d'aiimentationp 

iadite unite d'alimentation ayant iadite borne de 
sortie d'alimentation connectee audites bomes 
d'entrfe d'alimentation de iadite unite de detec- 
tion de fumee et de iadite unite de traitement 
du signal- 

9. Detecteur d'incendie selon la revendication A, dans 
lequel 

iedit detecteur d'incendie est equipe de ladite 
unite de detection de fiimee, iadite unite de 
transmission du signal et ladite unite d'alimen- 
tation, 

ladite unite de detection de fiimee ayant ladite 
borne de sortie de determination de fumee con- 
nectee ^ ladite bome d'entree de determination 
de fiimee de iadite unite de transmission du si- 
gnal, 

iadite unite de transmission du signal ayant la- 
dite bome de sortie de signal multiplexe con- 
nectee a ladite borne d'entree de signal multi- 
plexe de ladite unite d'alimentation, 

iadite unite d'alimentation ayant iadite twrne de 
sortie d'alimentation connectee audites bomes 
d'entree d'alimentation de ladite unite de detec- 
tion de fumee, de ladite unite de transmission 
du signal. 

1 0. Detecteur d'incendie selon la revendication 4, dans 
lequel 

iedit detecteur d'incendie est equipe de ladite 
unite de detection de fiimee et de ladite unite 
d'alimentation, 

ladite unite de detection de fiimee ayant ladite 
borne de sortie de determination de fumee con- 
nectee a ladite bome d'entree de determination 
de fumee de iadite unite d'alimentation, 

iadite unite d'alimentation ayant iadite t»rne de 
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sortie d'alimentation cx)nnectee a ladite borne 
d'entree d'alimentation de ladite unite de detec- 
tion de fiimee. 

1 1 . D6tecteur d'incendie seion ia revendication 4p dans ^ 
iequel 

ledit d^tecteur d*incendie est 6quip§ de ladite 
unit6 ^ capteur ttiermiquep ladite unit6 de trai- 
tement du signal, ladite unite de transmission 
du signal et ladite unite d'aiimentation, 

ladite unit^ h capteur thermique ayant ladite 
borne de sortie de temperature connect^e k la- 
dite borne d'entree de temperature de ladite 
unite de traitement du signal, 

ladite unite de traitement du signal ayant ladite 
borne de sortie de determination de f umee con- 
nectee a ladite borne d'entree de determination 
de fiimee de iadite unite de transmission du si- 
gnal, 

iadite unite de traitement du signal ayant ladite 
borne d'entree d'interrogation oonnectee a ia- 
dite borne de sortie d'interrogatlon de ladite uni- 
te de transmission du signal, 

ladite unite de transmission du signal ayant la- 
dite borne de sortie de signal multiplexe oon- 
nectee k ladite bome d'entree de signal muiti- 
piexe de iadite unite d'aiimentatlon, 

ladite unite de transmission du signal ayant la- 
dite bome d'entree dlnterrogation connectee k 
iadite bome de sortie d'interrogation de ladite 
unite d'aiimentation, 

ladite unite d'alimentation ayant ladite bome de 
sortie d*alimentation connectee audites bomes 
d'entree d'allmentatlon de iadite unite k capteur 
thermique, de ladite unite de traitement du si- 
gnal et ladite unite de transmission du signal. 

12. oetecteur d'incendie seion la revendication 4, dans 
Iequel 

iedit detacteur d'incendie est equipe de ladite 
unite k capteur Ifiemiiquep ladite unite de trai- 
tement du signal et ladite unite d'alimentaUon, 



nectee a iadite bome d'entree de determination 
de fumee de iadite unite d'aiimentation, 

ladite unite d'aiimentation ayant ladite bome de sor- 
tie d'alimentation oonnectee audites bornes d'en- 
tree d'aiimentation de ladite unite a capteur tliermi- 
que, de ladite unite de traitement du signal. 
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45 



iadite unite de capteur tliermique ayant ladite 
borne de sortie de temperature connectee k la- 
dite bome d'entree de temperature de ladite 
unite de traitement du signal, 

iadite unite de traitement du signal ayant ladite 
borne de sortie de determination de fumee con- 
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